Abstract of CN1194181 



The molecular sieve has the anhydrous expression (in molar ratio of 
oxides) of (0.01-0.03)Na2O.A12O3.(0.2-1.5)P2O5.(30-90)SiO2 5 and it 
has phosphorus bonded chemically with aluminium in molecular sieve 
skeleton, the ratio of medium 3-5 nm pore volume to annular pore 
volume not less than 0.5, and crystal grain size of 0.8-2 microns. The 
molecular sieve has excellent water and heat stability when used in 
catalytic conversion of hydrocarbons, and it can raise actane value and 
stability of gasoline and reduce its sulfur . content when used in cracking 
reaction of hydrocarbons. 
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ft. « * * % 



& (£tft ft fck.it) 0.01~0.3NtfeO - AfcQj- 0.2 -1.5 PjOj- 30 - 90 SiQz; #X 

5f^L^L#^iifcb^/h^0J. 

^ft#te#^40ppmtti£i$. £ 3, P-*IMRi£® + *#ft#:##;*7-30ppiii#ig 

**M*iHJf*4JJf*ttfl#**. JHft ****** tt** 

NaY NH4Y, HY, NaX, l^X^PHXi: + # * ^ * A # ii # 37 # 

ft£*4Sft, *t!L*. *^ftfta60~ioox: 

J& fcit) *PTttJ&&#£: SiQ 2 /Al 2 O, = 30~100. Na 2 0/A1 2 Q,=5 

-10, H20/SiCb= 15-50, ^£130~200X:-f Jf, ft 10-60 N". 

&«H[*liN**4Wafctt #4*tEfc-fJ0rtttt ******* ft 
*3W.«ft-^**J»l: (0.2-1.0): (5-20) ft ft fc£60~95T: T** 
0J-2/> N - . 

fe *.ft#3£=t#&#. 

l^ltH^Kl: (0.05- 0.30): (3 - 20) ft f[ £ £ 50 - 70X: f £ & 1 

~5/> 
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ftfcitM ( WPjQjit) (0.05-0.80) ftgfitfcjg,^ 

M;&£40o~65oic, io~ioo% *&ft^fcTte&i~s/hBt. 

$$*4g;5-i?#&&MAl 2 0 } : P 2 O s =l: (3-6) 
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J^MFl2£# ( 1978 * International Union for Pure and Applied Chemistry 

**ft**#*r*Jl ****** 

USP3, 972, 832^^7 -#t»^# ^^#^4. *fe W 

USP4, 374, 294. USP4, 391, 739*pUSP4, 399, 059 + ^^7-^^*^^*. IA 
##f^j£fcg$ZSM£# ##£^5-100% *3fcfttt^a + -F4OO~70OT:T 
'14. 

USP4, 356, 338^USP4, 456, 780 *p - # & * ZSM £ $ ^ ft *J 3f ifr 
WyJr*. *fcaJS**4fc*#***L#-fc«*2~13** 
&Jff&^5~100% *#nW^^.T^250~1000C ^Sl5^#miOO/hft}-, & *T K 

USP4, 578, 371^^fW^^ZSM-5^a)*^«*I*^T*. 

^^>^^<t^^W^#T^95~230t:a4#^^XlS. 

USP4, 605, 637 + ^^f 7 - # ft ffi * 3* fll *P SB ZSM - 5, fcb 
70WJ:#ii&l£ZSM-5#teft3Ht#1±ft#&. Bp &80 - 370T: "fte * ?f J? ft % 
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USP4, 791, m*&i±%&&ft&to%%%it%®&fe#®$ L # i % t ft% m 
USP5, 080, 878 + *!]^ ##J * & 3ZSM- 5 # & 

USP5, 171, 92i+^^T-jfr^#ft^4lf«**Tff«4Btb'iSr2o--fio«r 

ft£<£jfr0.1~10t% ft*. &£&500 ~ 700X:. l~5A^STi$ 
^##,1-48* 3in»ft*'q'il3t#l~50# #.j£ft£&#fti± 

tt<f|fcfty£<j££l4K 

USP4, 650, 655+^7 -#*3ZSM-5##tt*^# A jft^J&ZSM-5# 
*rtt2r&, **fl + f JflNaY»JF#*Jfl», &0iS4l&ft&#&T^212 o F(lOO 
^)Aft#80/jNfrf epTT##tf no% 

***AttUSP5, 232, 675 + ^#7-#*#±tt**-£7G3F&#ttfc£ 
» tf. ■ ¥ * * fc # ft J* * 3fc * ( « * 41^ * Hi it) * 

XREaQ, • YNajO • AljOs • ZSiQz, & t X - 0.01-0.30. Y = 0.4-1.0, Z = 20-60, *t JE 6 
&^*F &j£tt&l#4ttfcte;&HZSM-5tt2~4te, 0 W 'fe*^ &ZSM-5 $ X 

**«"Aei^#±2~27%. ^<o.7%(±^ e(ft.ft4fr**it)ttafc 

gREY. REHY^REX A ft # fa jft # % ft & & * * *fc « 

&, ^;#lffc;fr;fc£$#, Si(VAl2Qj = 30-120. NajO/AlA = 2-15. H^iQj = 20-100 
# J* # &) JJfc * # * *, £ 13O-200TC, & &16O-190X: T # * A ft & &12-60 * 
tf, £#16-30/>ttW#]&##. -!?ZSM-5*##tb, i£ * ^ * * X # ft ft ft 

#AttUSP5,380,690*/A?f 7 ~#**1**J*fcttft#flLft*|. * + 
^^T-#^^^#i^31X ) 3^if^i* ^ (P-ZRP * > i£^^#J:3£ 
USPS, 232, 675 +^#i&Wi»^ffi*««JRAba^at^T*^^*ftW*I.A«. 
^^ife^BP: R®%*®£&fe&®&%(&K*20i1r)fr3L* *^0.1 
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%%, ft%L&%AyC>3- P205=l: l~3$l#&% ft#(^F£)=l: 5-99 

ftaft&J? &£&300-600t:, io~ioo%*&^*i&T&& 

0.5-6 ^#j»^4 , ^^*^2-20t%; # » ^ *l # W ft « * 

fl»*HZSM-5*tf*Wtt*ft***X** *tt*ftft**»1* 



5U 8*&ft$ft£&&it) *: 0.01 ~ 0.3 N a2 0 • A1A -0.2- 1.5 PaOs- 30 - 90 8102, 

*x*#|**H*i*iJ5r*; #ft* + ft*M**-tf #* + ft*ft#*^ * 
^0.5; * & # 0.8-2&*. K*** 

£4fc#£3i:^&ft&i&; ft****/*********: 
4f^4&; «Sf ft*!*****^ MtTxt**4f *ftA«. 

&»&*£^&#ft£#Mn£#ft^#^#. ^^T^ 

i. * * * ft # & A * at * < ■ « * ft * * * * * i+) ^ : 001 ~ 03 

NazO • AlaCb ■ 0.2- 1.5P20 S ■ 30~90SiQ2; 

: 80-100%; S: 60-80%; M: 40 - 60%; W: 20 -40%; VW: <20%; 
*1 

11.18 ±0.2 w 

10.01 ±0.2 M 

6.56 ± 0.1 VW 

6.00 ± 0.1 VW 

4.27 ± 0.08 VW 

3.86 ±0.07 VS 

3.82 ± 0.07 s 

3.76 ± 0.05 w 

3.72 ± 0.05 W 

3.65 ± 0.05 w 
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3.*&A*tt**^.?«#*>f tt«ft#&* t *#*tf£»Al -NMRif 
$ls ft^##;$55~60ppm#-iti$r, il|:|*^^f A1(4P) B£<i(^JAli^-?-^.ii 
& 31 P-NMRi£ + JH MM f- P(4 Al) »#( Bp *P0 4 0 W# # ^ 4p A10 4 B W 
£X|*£$f#*ffl+ (Oil) -^(501) Alfftt;tetf1SfJlt»&eiA(200) ^ (501) 
&#&#«#( #JiLUSP 3, 972, 832); 



&2 





ZSM-5 


ZSM5 -^ A1P0 4 #7 




I (Oil) /I (SOI) 


81 


54 


82 


1(200) /I (SOI) 


53 


39 


54 



£3 





1.87 


1.88 


1.90 


1.89 


1.87 


1.90 


ZSM-5 ^AIP0 4 3R^^.JR3&* 

m +P205#M^(m%) 


2.48 


0.92 


1.01 


3.14 


0.05 


0.02 



4. + £&#3.0~5.0nmft + + 76^ ( 0.5-0.6 

nm) *L##£.fc*/>^f0.5. B W #MFI gft ftZSM-S & ^ X # & £ 

-^^0.5~0.6nm^ + 7Clf ft(#ft). #r ^ ^ ZSM-5 j$ ^ # tfc ig # ^ # Jl * 
ZSM - 5 ffi * ^ fig * * ft * * 4.0 nm * # #7 + *L 

5.i£^#ttf B &**;&0.8~2.0$:#. 



4 



#J«*£H*#ft>&r$*. #*#MHi*#ft'fr##*-tf**iiT*l^* 
#J&#ft: 

Llftiitfi: 61&&NbY, NH4Y, HY NaX. NH«X#> HX £ * # - * ft 3* * 
#**h #A*44**1kg*«ft. ***** J5f*J*ft»*4fc 

*#J*4ft* *>Tft*&#*: SiQ,/AfcQ>-30~100. N^O 

/Al2Qj=5~10, H 2 O/SiQ 2 =15~50, Jft & & 130-200X: T & ft 10~60/> 

Bt. £ + J^TftftN%Oftifcifc#ft#£, fc*^******^ 

Jiifc*****^******* ^5C*M~ioot:. &#tt##*>* 

fi^^#ft*3&^^^TT*'(S^.j6t*/ft#ft#A. 

. i*AW*^A# ft ^ + J^^ftAWi^**** + 

#f ^ AlA ft ft * # 0.4 -0.8 % ft. 

to &&&&&&& S*,te«rtT*0Jtf*ft**ft4Bft; AIPO4, 
A1 2 (HP0 4 )3. A1(H 2 P0 4 )3. 

**. *k&jfc*sm. ^^«ft^s^^^j^# 

*ftrt£#^&***#ft,0r4t£BI. 

&m&ftj*® : HaO * 1 : (0.2-1.0): (5- 

20)ftftifc&60~95X:T£&0.5~2/.b tf. # + ft«cifc# #**/H ft5fc*l# 

#^&^ft&ft;*$+Na 2 oft^ft-&#l ! fc£0.ift% WT. 

3. #^^^^ftf a ft/ t #/-^# 1 ^^*^^^^fB'fc^^: H2SiF 6 
: HjOj^l: (0.05-0.3): (3-20) ft ft ft &&50 - 70X: f fc$L l-5/> tf. 

4. #ft: ttUL«J&ft *te/*4M* - 4B*fcffl 5 WP^if) &$1: (0.05- 
0.80)ftftfttt5&-£$^;sv &400 - 6501C, 10~100%ft*&ft< £ l&~F&&l~5* 

# + J0fifcft*-«i£ft**J&#**«tf$**#JWA|A: P20 5 =l: (3- 
6)^#^tb^^ft. 
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$#P& 800X712 /.htfl00% frMH&ftfc, t &HZSM-5#^-# #} 
^frWrn^ttlfr^ft $Lm^2SM-5 #}£ftHLfcit& 

A. 

a l # ltfr^/* p b d^^D$ ft 

S 2 # £ ^ n 1 0f # /* & ^ # ft 3, P -NMR it S . 

5& (RIPP-ft&3r&) » + ftRIPP 111-90, RIPP 41-90, RIPP 58-90 fa RIPP 133-90, # 
%-%.%m, #tiB^^t,1990#ai^);Xlt^^J|t (XRD) & & ffl B * g # 

#>Jfl ^#E^*f fc^!.m&<TEM-EDS)&, & B ^ fil ft JEM - 2000 

FX II M^^fe^^^®UNK^fI^QX-2C)C)0t6^^M^^^^*lf* ( ^,)«3^. 
fr^ffi ft f B *iXi-^iSi-60A^#*.^^^; 3, P-NMRntSM 

+ ^?L##/flRIPP150-90#&* | ]&, #ftft##^RJPP151-90;$-&*'J& 

#150gHY^^-#(^f^^l:95$%, *>l£&&ttXr^ft#jr£A 
tb 5.0) h ft & & & & # 95t: ft 11.3 kg ^3.5 S % NifcO fa 11.1 4% SiQz ft * * 

(^^^54^xr^'ft*jr/ c ft)t. ^t#T^Ai3oo g ^2.5a% Aijo, ft*s**g 
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<ffcl6*B*J&, £3t& ^3Jb#fjA^A4fc. 

JfcJ:i£#]#tt&ft/*&1000g(^£), ^A8f% #/Sfel&&*i£&6250g, 

ft#T-F 60t;ij?-j-&&i/M*h a±* ftfiftaAftJ**. 

$.lO0g(^£) JbaaftSAfti**. imAO^a% ttft£&*&7fcl600g, ft 
#T-f 50x:a&4r Jtt«£j&5/Mtf, at* ** 

* JiatJtt4BJ&W*'fc^4lrt*'AMg*«l#**^(ilJ*-«r4J iB )*'* 
*lftj««j. ^4.4i%Al 2 O 3 ^30.0*%P 2 Osft#4B#ft#m40g*, 

45, 120 x: $U/> N - . ^f^^600t:, ioo%;jc&ft <&T&& 1.5 * *t> Brftf 

ft je^-ffc^M^: 0.09 NazO.Al^ .0.36 PjOj .35.0 SiQz, ^XM 

#J#2.2*%, 2.6*%. Z5f%. 2.6*%. 2.4f% ( TEM - EDS & ) . t£#^#;*& 
*fi»***/UBl(**X + *lMm£*> 31 P-NMRitSjtSZ -**L(3.2 
~4.9ran)ft#3Ps;&0.18ml/g. #^0.5nm)fr#>#0.165ml/g. 

*l^**J»(*^«3Hiftxr#ft»T4^. SiQ, * S 250.4 3fc/^Kg/ 
L), Naj078.4g/L, * & (20X3 ) 1.25 g/ml), & £80C, &£fi#+^A 

21.0gNH 4 Y^f-#(^^^^^Jr/ t A. ^ ^ tb 5.0, ^Jfe^«90-*%) #ft# 
#4?, #*76.5ml^^«^^( A1 2 Q, ^S92.7g/L, d 4 20 = 1.198) *Pl75.7ml#^ 
^(^^^,26«%, d 4 20 =1.192) J»*Att«ft*******#T*iA^J:ift 
+ **l»^T*ft 15/hBt. at*. *** 

Jfc Jl & A 100 g^g), ^pA3€% ^^^^^^*2000g, ft#T 

■farc**-*^**, at* *ft^> wsHsaLAft/ 6 *; -^*t*«A*A 
*L25*%tt*H£****iooog. «#T-fW:*fc4?Dl**jft3/>tf. at* 
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*4 



dUL ( x lO" 1 ^^:) 




I/lo, *ioo 


11.18 




37 


10.01 




40 


637 




7 


600 




11 


5 71 




9 


5 58 




9 


5.05 




6 


4.98 




8 


4 62 




6 


4 37 




7 


4 21 




12 


4 01 




7 






100 


3.82 




72 


3.76 




36 


3,72 




39 


3.65 




26 


3.49 




6 


3.44 




12 


3.35 




9 


3.31 




11 


3.05 




12 



P^j 70 g*. -f 110 C &5 

S30TJ. 100%^^^^#.T^^2/h^, flrfc^tfff + itWfcflrtt^-J-*. ®# 
^ffi #XRD$T ItDc^^fi^X-tfP 3, P-NMRit® ^JS3^*4, fflMPffl2& 
4ft. #;£*ft#£J&;ft: 0.05 Na20.Al2Qj. 0.65 PjOj. 52 SiQz. jH^flHtittE^ft 
+P3Q5*4#i'J #2.78$%, 2.86S%, 2.75i%; + * (3.0 ~4.5nm) 
3L##v3/0.08ml/g, #^L(0.5nm) ###0.14ml/g. 
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#£$#Tfa# **A*458nilfttttt ( W-*«2)* 804ml#ffc&( 

2), &JU4#*0rfi/fttt*ft**«**. JJrftJfttt «f WTCTftftn* 

B*. 3t* *&ftftft/*#/. * T£ftft/ C #185g(^&) , *>A4t%^*^i^ 
& 1800 ml, *#T"f 80X3£&4/MtfJ&at* fa t fa A& 3.2£ % ft ft 

*£**#*925fc «#T^9ox:ait*TJtt«£&i*Bt. at*. + 

*i A37.3 gtfe$ar*4g^*P#Sfela/fctt, ^ 5.0 AIjOj 25.0 %% PjOs W # $ vt 

ft#>J.£.90g*, ft^jft^^, -f loot^Me/Mtf-;?, #&5oox:. 100%*.* ft 

^tTR^3/>Bt, ^ft/'fcBp^&Wfcifctt^tf. #XRD#tf##,a.ft# 
X^*P 31 P-NMRifE £-#|£&4. BSl$>fl2&til. £**ft£fiA*<MBN*0 
• AItQj • 0.69 P2OS • 60 SiQz. iiJ 0*1 5- * ft & * £ + ft ^##81 

2.50 g%, 2.49 2.57 S%; + ft(3.5~4.7 ran) ft # # # 0.08 ml/g, # ft (0.5 
ran) # 0.150 ml/g. 

^10.0^-**^( SSfi. ^£$#12), I^^ + ^Al80g HX3)#-^ffi 
90£%, ^^^.tfLftXr^ p p p, £4B&3.0) ft * 765.0 ml^^^ 

( MCb^S^Jg/L, d 1 20 = 1.198 ) *P 17570 ml # Sfe & (& £ 264%, d, 20 = 
1.192 ) Jft&/fttt*ft&f*#**£##T*»Af'J Jta£ + A 

#^170CT^#ftft20/hBt, at* ^ftftlflftft/ 6 *. 

:&_ta£ ft ft/^lOOg^^), iPA4l% «J fLft #7K&#2000g, $#T 
■f 70X: &-?-&&4/Mhh at* * &J&tt £S*#;faA*Jl000inltfl ( 8ti& 1.25 

S% fctfTf-asx: 3ftfrJ»«Kj£3/hBt, at* 

&Jha£JK,4B;&ttftft/ c 4& + jfoA2Mglfe A ^"3.0 

fi%Al 2 O,^lZ5ft%P 2 0 5 W^4eyf ft*'&80g ft^jg,-^^^^, ^120r^P^ 
5/>Bi, #^E4501C, 100%^mft^^T^^5/>^, Mft/ 1 # BP #1 
fr^ft* 0.04 NazO.AljOj. 0.75 PaOs* 80 SiQz. £XRD$T#& 
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1.8&*, ftM&tt = ^&#$ft#Jg+P 2 0 3 ft^:&# J5'j7«7 3.24 t%, 3.42 
3.304%; «f?L(3.7~5.0nm)^#^^0.082ml/g, &ft# ft # 0.157 ml/g. 

£;&fl!5 

#£&^l+$#tt&2i&ft/*#205g, >A&&#2.54% 
&ifcl640g, $#T^70r#tf Jft4g&jsZ3/jN0t, *fcJ&tt$ll# + ;&PA 

30.5gfc$&*4B*T*P#lfc*a/£^ ^4.4 4 % MQj*' 14.0 4% PjOs&^^ft 

ftj^&sog*. -fisox^^o # #, #&6oot: 

0.06NazO. A1 2 Q, .0.80 P^s .70 SiQz . £• XRD £r M & # & A ft X. 3, P -NMR if S 

#1 210 4%, 2.49 4%> 2.52 4%; + ft ( 3.5 ~ 4.2 ran ) ft #. $1 # 0.16 ml /g , flfc 
ft (0.5nm) ft#&j& 0.14ml/g. 

***m + *l#tt£fi*'fbJ te * 115gff£), APA^t^4.6f%Wtt 

&*&7fc700g, m#Tf-80t:^4TiU(.4g^^2.5/h^, *ife£tt + 

>A34.8g* ft* *1.04% A^iq,^P7.04KP a Qs«F*«>^ 

'fc*l.8.S0g;Jc, ^Fl20iC ^iM^tf, #&4<X>TC, 100%*&ft 

ft X -f 3, P-NMR if H ^ I!) 5 £4 » ffll ifr ffl 2 £ & ^fc * ft # ft A 

0.04 NajO .AI2O3 . 0.87 P 2 O s . 90 SiCfe ; #1 Jfc Hi ft E ^ A # JK ft £ 5 t P 2 O s ft ^ S: 
# J5'J #1.90 4%, 2.104%. 2.23«%; 4 3 ft(3.2~4.5imi)ft#ft#0.12ml/g, &ft 
(0.5 nm) 0.150ml/g. 
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*», 1978^, [11~12]#3, #8831 &=&*T0*/. ^ J* 4 # ^ * & £ 

*flltt>ir3fcift*T#£& #£5«0T:T*fc2/htttf ft/*****^*^* 
O.CMNazQ.AljCb.eOSiCb , # t ?l(3.0~5.0nm)3l## # 0.02ml/g, #ft (0.5 
mn) ftfr^jft 0.169 ml/g. 

£&#J7 

800iC/l/h Bt, 800X74/h 800t:/8/h 800X:/12/h HtotiL&&lt. &fs*ft&Ml ] c 

&&&48ot:, #*-tf£*onfc, jE + eg^^#So.5^^, *5 *| tb T *' 

itf- #$.ZSM-5#^jJ$. 



i&5 





80ox:/i/h H 


800X:/4/h # 


800^/8^ Bf 


800X:/12/> 




99 


99 


99 


98 




90 


70 


50 


35 



£&#J8 

^iAftXrf ftlPjri/' 6 ) . REUSY: if 

*^±: ^3T^K4g^=15: 10: 56: 19 ft # * IT T & * $\ J* « * 

M, ^«HBf|E*'ffc*|-i3fPxt flfc'fc#J&£it«>ox:/4/Mtf. ioo%*& 
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(*l***Hlftirt**ft*I) JiitWiH"|llft»«JI«a5: 15 ft* 

*Hifc^#*ifttf#ifh &&&&500X:, «/a-3.0. £ &20 

*T', fftt*il£AlE&tt: 3*&**$* = 20: 80tt&^>4, £ & Jf JiL £ 6 ; Witt 

ft7*if#$ttH&;<7, #J.#g7*$#1l&;!7&j$. 
##7*'&,f: 

;fr<fg,£: 224TC 50v% # iB j&: 460 V 

&&(20X:> 0.8995g/cm 3 &&(801C): 20.4 £ 

41 X: 2.17«% 

^^j^(ppm>- Na Fe Ni V Cu 

1.7 2.0 1.7 0.1 <0.1 



*7 



mm 


SRNY 














H 2 


0.15 


0.15 


0.16 


Q-c 2 


1.24 


1.59 


1.45 


C3-C4 


1223 


19.26 


15.87 


ft?* 


4528 


43.59 


43.62 


^7* 


19.98 


18.80 


19.06 


* 7* 


14.09 


10.30 


11.47 




7.04 


8.31 


8.38 




65.93 


70.89 


69.45 










RON 


882 


90.6 


89.3 


MON 


78.0 


80.3 


792 


ft 7* if ^$min 


463 


620 


100 




215 


143 


200 
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